Abstract. I examined how male competition and female choice influence the evolution of multiple male traits in the yellow-browed leaf warbler, Phylloscopus inornatus, by investigating the roles of colour patches, territory size, body weight and song rate in sexual selection. Comparison of 3 years of observational studies and 3 years of experimental studies, in which the colour patches on the wings of males were experimentally altered, suggest several mechanisms that may explain the evolution of multiple characters in males. First, females based their choice of mates on several male characters, not a single character. Second, the male characters preferred by females were different in observational and experimental studies. Females apparently preferred high-quality males as mates, and were able to vary the characters used in mate choice to distinguish these individuals under both experimental and observational conditions. Third, the characters important in male competition differed from those that formed the basis of female choice: the manipulation of colour patch size directly affected male territory size but was not associated with female choice. These results may provide an explanation for the diversity of sexual ornaments shown by males of many species. 1998 The Association for the Study of Animal Behaviour
The evolution of extravagant male characters is often attributed to the effects of sexual selection, because the characters do not confer a survival advantage to individuals that carry them (Darwin 1871; Andersson 1994) . Although males of many species have more than one secondary sexual character, most studies of sexual selection focus on only a single aspect of the male phenotype that may form the basis of female mate choice or male competition. In many bird species, for example, males have at least four secondary sexual characters: song, elaborated plumage, display and territories that they defend. Few studies have examined the mechanisms underlying the evolution of multiple secondary sexual ornaments in males (e.g. Burley 1981; Zuk et al. 1990b; KodricBrown 1993; Brooks & Caithness 1995; Omland 1996a, b) .
The evolution and maintenance of secondary sexual characters is traditionally thought to occur through two mechanisms, which involve signalling between members of either the same sex or different sexes (Darwin 1871; Andersson 1994) . First, elaborate characters may give individual males an advantage in male-male competition. Second, they may function in female mate choice by signalling something about the quality of the male that carries them. By choosing males with extreme expression of the trait, females stand to gain direct benefits (e.g. resources) or indirect benefits for offspring (e.g. good genes) (reviewed by Andersson 1994).
Several mechanisms can lead to the evolution of multiple secondary sexual characters in males (Møller & Pomiankowski 1993) . First, the characters that affect the outcome of male competition may differ from those that form the basis of female choice (e.g. Evans & Hatchwell 1992a, b; Kodric-Brown 1993; Savalli 1994; Grether 1996b) . Second, males may use alternative tactics in competition for mates, depending on factors such as morphology and age (e.g. Brodsky 1985; Lank & Smith 1987; Hö glund & Lundberg 1989) . Third, females may assess several male characters simultaneously, all of which indicate male quality, and base their choice on a combination of traits (e.g. Zuk et al. 1990b Zuk et al. , 1992 Kodric-Brown 
